This study examines quality of cardiometabolic care among veterans receiving care in the Veterans Affairs (VA) health system. We assess whether quality of care disparities by mental disorder status are magnified for individuals living in rural areas.
S erious mental disorders (schizophrenia, other psychoses, and bipolar disorder) and depression are associated with excess cardiometabolic disease and mortality. [1] [2] [3] [4] [5] [6] Some excess cardiometabolic illness is attributed to health behaviors such as smoking and inactivity; some may result from metabolic effects of newer generation psychotropics. [7] [8] [9] Excess cardiometabolic disease and poor outcomes could also result from disparities in access to and quality of medical care. 10 -14 In the general population, rural residence is associated with lower levels of health services use, lesser quality of some health care, and higher prevalence of some diseases. [15] [16] [17] [18] [19] Rural residence may impact receipt of quality care through limited clinical access (time and space obstacles) and availability (provider capacity), which have been linked to diminished care continuity and health services use. 20, 21 Given these 2 distinct risk factors for receipt of lower care quality, we aimed to quantify the impact of an interaction between mental disorder (MD) and rurality on cardiometabolic care. Few studies have assessed the impact of rurality on the physical health care of patients with MD. Among MD patients, the effect of access and availability barriers, observed in the general population residing in rural areas, may be magnified by psychiatric symptoms, limited organizational skills, social isolation, distrust, and substance abuse. These factors may be particularly important if rural residence results in insufficient mental health care. 22, 23 Studies have not determined if patients with MD experience greater disparities in rural settings, compared with urban settings. And, studies have not assessed differences in service use that may mediate care disparities. This study aimed to determine the association between rurality of residence and receipt of quality cardiometabolic care among Veterans Affairs (VA) patients with MD. We hypothesized that rural residence would interact with MD and result in greater quality of care disparities than MD or rurality alone. We hypothesized that fewer outpatient visits (especially primary care visits) would explain associations between rurality and quality and between MD and quality as visits represent opportunities to achieve quality indicators.
METHODS
This study is based on a national, random sample of VA medical records reviewed in 2005 for cardiometabolic care quality indicators. The methods have previously been described. 24 Briefly, outpatient records were reviewed by trained nurse abstractors in the VAs External Peer Review Program (EPRP). The intersection of this cardiometabolic care review cohort and VA registries that include patients with and without MD, permitted identification of EPRP patients with and without MD ( Fig. 1 ). From this intersection, 2 study subcohorts were established: EPRP patients with (1) diabetes mellitus (DM) and (2) hypertension (HTN). The registries used for identification of EPRP patients with and without MD were: (1) the VA National Psychosis Registry, (2) the VA National Registry for Depression, and (3) the VA Serious Mental Illness Treatment and Evaluation Center's random sample of health systems users (for patients without MD). These registries include all veterans with registry specific diagnoses for schizophrenia, other psychoses, and bipolar disorder (ICD-9 codes: 295.0 -295.4; 295.6 -295.9) or depression (ICD-9 codes: 293.83, 296.2, 296.3, 298.0, 300.4, 301.12, 309.0, 309.1, 309.28, and 311). Random sample cohorts include patients with no MD diagnosis. Using residential ZIP codes, patients were assigned to 1 of 3 Rural Urban Commuting Area (RUCA) codes: (1) urban, (2) large rural city/town, or (3) small/isolated rural town. [25] [26] [27] [28] EPRP cardiometabolic quality measures included care processes and intermediate outcomes reflecting American Heart Association and American Diabetes Association guidelines. 29, 30 For both cohorts measures included most recent blood pressure (BP) Ն160/100 and BP Յ140/90. Among patients with diabetes, quality indicators included: renal testing, retinal examination, and sensory foot examination in the past 12 months, most recent low density lipoprotein (LDL) Յ100, and most recent glycosylated hemoglobin Ͼ9.0.
Multivariable logistic regression determined the probability of receiving processes or intermediate outcomes, ad-justing for MD diagnosis (categorized as any or none), RUCA (1-3), age, gender, race (dichotomized as black/ nonblack), 31 marital status (dichotomized as married/not married), substance abuse diagnosis (dichotomized as some/ none), Charlson comorbidity index score, 32 number of VA outpatient visits, number of visits to a VA community-based outpatient clinic (CBOC) and VA cost share category (income indicator). 33 For the DM cohort, diabetes was excluded from the Charlson Comorbidity Index. We selected variables on the basis of previous studies and our expectations of the relationship between these variables and quality measures. 13, 24, 34, 35 The reference group included patients with no MD and RUCA 1 (urban) residence as we expected the fewest care obstacles for this group.
To address our hypothesis that rurality and MD would interact and magnify disparities, we included interaction terms of RUCA level and MD. To determine the impact of service use differences, a second set of regression models included number of primary and specialty outpatient visits. We included CBOC visits to assess how care in these centers, established to enhance access, may impact care quality. Bonferroni methods corrected for multiple comparisons, with significance set to P Ͻ 0.025 for the HTN cohort (2 outcomes) and P Ͻ 0.0071 for the DM cohort (7 outcomes).
RESULTS
Study patients reflect the VA population, predominantly male and older 36 (Table 1) . Overall, 23,780 patients were sampled for HTN and 11,688 for DM care quality. Compared with RUCA 1 (urban) veterans, veterans residing in rural areas (RUCA 2 and 3) were slightly older and more likely married, nonblack, and meeting means test for cost share; they were less likely to have a VA hospitalization. Average Charlson scores were slightly lower in veterans residing in rural areas compared with veterans residing in urban areas. Urban areas had proportionally more patients with MD: 32% to 34% in RUCA 1, compared with 30% to 33% and 27% to 38% in RUCA 2 and 3, respectively. Substance abuse was more prevalent in urban patients (11%-13%) than rural, RUCA 2 and 3 patients (7%-9% and 6%-8%, respectively). Average primary care and specialty visit volume reached statistically but not clinically significant difference across RUCAs. CBOC use was highest in RUCA 1 DM patients (average, 4.1 visits) and lowest among RUCA 1 HTN patients (average, 1.60 visits). Within cohorts, CBOC use differences were significant but did not follow a discernible pattern across the rural urban continuum.
Unadjusted analyses by MD status and RUCA revealed patients with MD and DM received sensory foot examination and achieved LDL goal, only half as often as those without MD. In this crude analysis, quality indicators did not vary significantly by RUCA ( Table 2) .
Multivariate logistic regression models were run initially with no visit volume or interaction terms. Addition of these variables and terms changed estimates associated with other variables trivially, therefore only the full model is presented in Table 3 .
Compared with those without MD, patients with diabetes with MD were less likely to have sensory foot exams (OR: 0.82, 95% CI: 0.72-0.94), retinal examination (OR: 0.82, 95% CI: 0.73-0.94), or renal testing (OR: 0.79, 95% CI: 0.70 -0.88). Compared with RUCA 1, living in more rural settings (RUCA 2 or 3) was not associated with lower quality for any measure assessed. Overall, 1 additional primary care visit was associated with better quality for 2 of 7 diabetic care processes (renal testing ͓OR: 1.08, 95% CI: 1.05-1.10͔ and retinal evaluation ͓OR: 1.03, 95% CI: 1.02- Mental illness includes all patients with at least one inpatient or outpatient ICD-9 diagnosis of schizophrenia, bipolar disorder, other nonorganic psychoses or depression. RUCA is 3-tier rural urban commuting code level. RUCA 1 is urban, RUCA 2 is large rural city or town, RUCA 3 is small or isolated rural town. * 2 for discreet and t test for continuous variables. † Means testing for cost share within the veterans administration. ‡ CBOC-community based outpatient clinic. VA indicates veterans affairs.
1.05͔
). An additional specialty care visit was associated with a 20% lower likelihood of achieving BP control for the DM and HTN cohorts. While visit volume was associated with differences in some quality measures, addition of visit volume to the initial model without this variable resulted in no appreciable change in estimates associated with other variables, and so visit volume did not explain lesser care quality for patients with MD. Interaction terms for MD and RUCA 2 or RUCA 3 revealed no significant associations. In the HTN cohort, an additional CBOC visit (OR: 1.01, 95% CI: 1.003-1.02) and an additional hospitalization (OR: 1.11, 95% CI: 1.02-1.21) were associated with greater likelihood of achieving good BP control. Regarding other covariates, being unmarried was associated with a significantly greater likelihood of having poor HTN control. Black race was associated with poor blood pressure control, with or without DM, and less attainment of diabetic LDL goal. Higher age was associated with greater diabetic care quality: a higher likelihood of achieving LDL goal and retinal examination and a lower likelihood of having poor glucose control (AIC Ͼ9.0). Substance abuse diagnosis was associated with a 30% lower likelihood of receiving diabetic retinal examination. Higher Charlson comorbidity Index score was associated with greater likelihood of obtaining diabetes monitoring tests. More hospitalizations were associated with achievement of diabetic LDL goal. Lower income was associated with a higher likelihood of receiving diabetic retinal exams and a lower likelihood of achieving good BP control in the HTN cohort (Table 3 ).
DISCUSSION
Patients with MD achieved fewer cardiometabolic care processes, specifically diabetic renal testing, sensory foot exams, and retinal exams. In the VA system, rurality was not associated with lower cardiometabolic care quality. Although primary care visit volume was associated with greater care quality, visit volume differences did not explain lower care quality obtained by those with MD. Of measures assessed, all except diabetic retinal examination could be achieved in a primary care office, and thus reflect primary care access and quality. Failure to obtain a retinal examination may reflect unmeasured obstacles to specialist care.
Findings of previous studies of physical health care among patients with MD have reported either equal or inferior care quality for this population. 10, 11, 13, 14, 34, 37, 38 We aimed to explore the contribution of rural residence to previously observed disparities. VA system integration, effective electronic medical records, and explicit efforts to address the needs of patients living at a significant distance from VA medical centers with CBOCs may explain the lack of association between rurality and care quality we observed. 39, 40 The independent association of MD and lesser cardiometabolic care quality could be due to unobserved patient, clinician, and system factors. 41 People with MD are less likely than those without MD to seek care and adhere to treatments. 42 Lower educational attainment and less social connection may also negatively impact achievement of quality care processes and intermediate outcomes among those with MD. Physical medicine specialists may be uncomfortable or lack skills to effectively treat patients with some MD diagnoses. 43 Psychiatrists may not believe physical health is their responsibility or may not feel knowledgeable about physical medicine. 44 MD may distract attention from other diagnoses, such as HTN and DM. 45 This study has limitations worth considering. This crosssectional, observational analysis does not permit conclusions regarding the causal relationships or care quality over time. We cannot adjust for severity or duration of illness which may impact outcomes measured. Following RUCA assignment, our study was insufficiently powered to permit separate analysis of patients with depression and patients with serious MD. In a study not adjusted for rurality, we reported a decreased likelihood of receiving quality cardiometabolic care in patients with serious MD or depression compared with patients without MD. 24 The effect of rurality may differ by MD type and severity. Patients may have received guideline concordant care through non-VA payers. The impact of these missing care data would depend on the relative tendency of rural, urban, mentally ill, and not mentally ill patients to use non-VA services.
CONCLUSIONS
Despite advances in chronic disease care models and increasing recognition of the disproportionate burden of cardiometabolic disease among people with MD, care disparities persist. We were encouraged to see rurality in this population was not associated with disparities. This is may be attributable to the integrated VA care system. Most disparity associated with MD reflects failure to obtain processes of care and not failure to achieve intermediate outcomes. Obstacles unique to the MD population should be assessed in future research and addressed in the development of care models for this population. Future work should assess outcomes associated with integrated mental and physical health care models being developed and implemented within and outside of the VA. Exploration of patient, clinician, and system contributions to this disparity is needed to inform future care models that reduce the physical illness burden of this population sufficiently burdened by MD.
